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(57) ABSTRACT 

Telephone calls are handed off from a wireless network to a 
wireline network under the control of a subscriber. When at 
a given location, the subscribai anlgja Itl ff directory number 
o f the wireline terminal (typically the closest^ to which a 
fut ure wireless call is to he transf erred. The entered directory 
number is then stored in memory in the subscriber's wireless 
terminal with the current location of the subscriber as 
determined by a satellite-based global positioning system 
(GPS) for future use. If the subscriber wants to transfer a call 
to a wireline terminal, the subscriber selects a transfer 
handoff key on the subscriber's wireless terminal. After the 
subscriber's locati on is determined using the GPS, it is then 
determined if a directory number (T)N) nf a (\e.^ M \fA 
wir eline terminal has previously been entered and storer^j n 
memor y for the subscriber's present locatio n. If so, the call 
is transferred to the designated wireline terminal using the 
local cellular network and the wireless call is terminated. If 
the DN of a wireline terminal associated with the subscrib- 
er's present location has not previously been entered, the 
wireless call is allowed to continue. Automatic call forward- 
ing to a designated wireline terminal is also provided for in 
the event of a weak received lirnnl link usinr; a tablr n_f 
p reviously entered wireline terminal DN's. I n both manual 
and automatic transfer of a wireless call, the subscriber must 
pick up the ringing wireline terminal to complete call 
transfer. 

13 Claims, 5 Drawing Sheets 
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FIG. 2 
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HANDOFF OF PHONE CALLS FROM deactivation of call forwarding to selected, preprogrammed 

WIRELESS TO WIRELINE NETWORK wireline terminal numbers. 



SUMMARY OF THE INVENTION 



TECHNICAL FIELD OF THE INVENTION 



5 The present invention contemplates the handing off of 

This invention relates generally to wireline and wireless telephone calls from a wireless network to a traditional 

telephone networks and is particularly directed to the hand- wireline network either automatically or under the control of 

off of calls from a wireless network to a wireline network the subscriber. In order to later transfer a telephone call from 

either manually under the control of a subscriber or auto- the wireless to the wireline network, the subscriber, when in 

matically such as in the event of a weak received signal. 10 the vicinity of a designated wireline terminal to which it is 

desired to transfer a call, selects a transfer handoff key on the 

BACKGROUND OF THE INVENTION mo bile terminal and enters the directory number (DN) of the 

Telephone-communication today is accomplished either designated wireline terminal. At this time, the wireless 

by a wireline or a wireless telephone network. The wireline terminal determmes the present coordinates of the subscriber 

telephone network includes a first voice terminal (first 15 b y means of a satellite -based global positioning system 

subscriber set), a wireline to a switching office, large capac- ( GPS ) ™ 6 stores the wireline terminal DN and present 

ityphysicaltrurJ^between switchingofiices,andawireline coordinates in a table in its memory for later use. The 

to another voice terminal, (second subscriber set). The telephone number of the designated wireline terminal is thus 

switching offices as well as the connection between the matched with a given set of coordinates for possible future 

switching offices is known as a Public Switched Telephone 20 use m transferring a wireless telephone call to the wireline 

Network (PSTN). The major components of a wireless network. 

telephone network, or cellular system, include a Mobile When the subscriber desires to transfer a wireless call to 

Switch Center (MSC), a Base Station (BS), also known as a the wireline network, the subscriber selects the handoff 

Cell Site (CS), and a Mobile Station (MS), also known as a function key on the mobile terminal. The mobile terminal 

Mobile Unit (MU). The MSC interconnects the cellular 25 then determines its present coordinates using GPS 

system with the PSTN. information, compares its present coordinates with the coor- 

Currently, if a subscriber or user (which terms are used dinates of various wireline terminals whose directory num- 
interchangeably hereafter) originates a telephone call on a bers are stored in memory, determines the wireline terminal 
cellular network and desires to continue the call on a 30 closest t0 its present coordinates within a predetermined 
wireline network the call must be disconnected on the ran 8 e from its present coordinates, and transfers the call to 
cellular network and re-established on the wireline network. that wireline terminal. Transfer of the call from the wireless 
This is typically accomplished by terminating operation of network to the wireline network is accomplished by the 
the mobile unit, followed by initiating a new call via a wireless terminal providing the wireline directory number of 
wireline terminal to the directory number to which the 35 lhe designated wireline terminal to the Mobile Switching 
terminated call was placed. Terminating the call on the Cemer (MSC) of the wireless network. The MSC then 
cellular network and re-establishing the call on the wireline bridges the wireless call to the wireline terminal and pro- 
network may be desirable for various reasons. For example, vides a si S nal to tne designated wireline terminal. The 
the caller may wish to terminate the call on the cellular subscriber then picks up the receiver at the designated 
network and re-establish it on the wireline network to obtain 40 wireline terminal resulting in an "answer" signal being 
the benefit of better voice quality and less expensive service transmitted from the designated wireline terminal to the 
on the wireline network. While it may be desirable under MSC - The MSC then drops the connection to the wireless 
certain circumstances to transfer the call, the process of terminal while maintaining the connection between the 
transferring the call is cumbersome, inefficient and time designated wireline terminal and the other party, 
consuming. 45 Another embodiment of the invention allows a subscriber 

In addition, today wireless users have available a call t0 nave wireless calls automatically forwarded to a desig- 

forwarding feature which may be used to temporarily direct " a red wireline terminal (or perhaps plural wireline 

inbound calls to another number which may be a wireline terminals) if the signal strength is weak whenever the 

terminal number. Wireless calls may be forwarded to a wireless terminal is within a predetermined distance from 

wireline terminal to avoid wireless airtime charges or the 50 lhe wireline terminal (or terminals) as determined by the 

effect of a low signal strength area when the mobile sub- location of both terminals using GPS coordinate informa- 

scriber is near a designated wireline terminal. The process of tion. This allows for the automatic forwarding of a wireless 

activating/deactivating call forwarding is manual, telephone call to the nearest wireline terminal to provide the 

cumbersome, and prone to error. Each time the wireless best possible telephone call reception, 

subscriber nears a wireline terminal to which it is desired to 55 
direct new, inbound calls, the subscriber must program the 

wireline terminars directory number as the forwarded num- The appended claims set forth those novel features which 

ber. Additionally, when the subscriber leaves the vicinity of characterize the invention. However, the invention itself, as 

the wireline terminal, the subscriber must deactivate call well as further objects and advantages thereof, will best be 

forwarding or inbound calls will continue to be sent to the 60 understood by reference to the following detailed descrip- 

wireline terminal that the subscriber is no longer in close tion of a preferred embodiment taken in conjunction with the 

proximity to. accompanying drawings, where like reference characters 

The present invention addresses the aforementioned limi- identify like elements throughout the various figures, in 

tations of the prior art by providing for the handoff of a which: 

telephone call from a first wireless network to a second 65 FIG. 1 is a simplified schematic diagram of a combined 

wireline network either manually or automatically. The wireline and wireless communications network employing 

present invention also provides for the automatic activation/ position locating satellites for handing off telephone calls 



BRIEF DESCRIPTION OF THE DRAWINGS 
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from the wireless to the wireline network in accordance with between each base station and a Public Switched Telephone 

the present invention; Network (PSTN) 58 to which the MSC is connected. All of 

FIG. 2 is a simplified schematic diagram shown partially the information exchanged between MSCs 66a, 66b and 66c 

in phantom of a wireless terminal and control panel therefor and PS ™ netwo * * » b y standa ' d telephone 

for use in handing off telephone calls from a wireless to a 5 signaling techniques Each MSC administers radio channels 

... . f / ..... . . .. allocated to the cellular system and to individual base 

wireline network in accordance with the present invention; ... ... -ji.jirr.-i-. i 

r stations, coordinates paging and handoft functionality, and 

FIG. 3 is a simplified flow chart illustrating the series of maintains the integrity of the cellular system, 

steps involved in storing a designated wireline directory The psTO network ^ icall indudes lural pSTO 

number with an associated set of coordinates in the memory sMes 62fl aad m a we „ M , , nufflber of wire , ine 

of a wireless terminal for possible later use m transferring a lerminals where ooe of the wireline terminals is shown as 

wireless call to the designated wireline directory number e , emem M m , he fi ^ psTO network 5 „ ^ connecled 

based upon the location of the wireless terminal or in , Q the MSQ . 66 66b and 66c ^ wel , M lQ the wtote 

activating automatic call forwarding to a designated wireline intelligent network 56 and the 357 network 60 . All of the 

terminal, ^ elements discussed thus far are standard components of a 

FIG. 4 is a simplified flow chart illustrating the steps combined wireline and wireless communications network. It 

involved in the automatic handoff of a wireless telephone ^ i n t h c unique operation of the subscriber mobile terminal 

call from a wireless terminal to a designated wireline 70 and MSCs 66a, 66b and 66c that the present invention 

terminal in the vicinity of the wireless terminal in accor- resides. 

dance with another aspect of the present invention; 2Q The telep hone call handoff system 54 further includes 

FIG. 5 is a simplified flow chart illustrating the series of plural satellites orbiting the earth such as shown for the case 

steps involved in manually transferring a telephone call from of satellites 12a, 726, 72c and 72rf. The satellites are of the 

a wireless terminal to a designated wireline terminal in global positioning type and are preferably part of the Global 

accordance with the another aspect of the present invention; Positioning System (GPS) operated by the U.S. Department 

FIG. 6 is a simplified flow chart illustrating the steps 25 of Defense. This well known navigation and location system 

involved in handing off a telephone call from a wireless employs triangulation using synchronized signals received 

terminal to a wireline terminal via a Mobile Switching from four or more of a set of GPS satellites orbiting the 

Center in accordance with the principles of the present earth. The present invention employs the position locating 

invention; and feature of the GPS for identifying the current coordinates of 

FIG. 7 is a simplified flow chart illustrating the steps 30 a wireless terminal 70 having a GPS receiver. This allows 

carried out in activating an automatic call forwarding mode the w "*eless terminal 70 to determine its present geographic 

from a wireless terminal to a wireline terminal in accordance location in terms of latitude and longitude coordinates, 

with another aspect of the present invention; Determining the present geographic location of the wireless 

D . , a . . .„ . .. 4 terminal 70 may employ any of the more common 

FIG. 8 is a simplified flow chart illustrating the steps . J f, \ , \ . . . , ... , 

1 j • j- t_f x 11 r j- j £ 35 approaches now available to determining present latitude 

involved in disabling an automatic call forwarding mode or r \ . .. , ,. . , . a 0 r , . . n 

- r . . iA ♦ * • 1 • and longitude coordinates as briefly discussed in the follow- 

operation from a wireless terminal to a wireline terminal in 0 , ' 

accordance with yet another aspect of the present invention; mgparagrap 

an j One approach that could be used in providing the wireless 

n . , .„ . . P terminal 70 with its present latitude and longitude coordi- 

FIG. 9 is a simplified flow chart illustrating the series of 40 nates is disclosed in u>s . PaL No . 5 ,479,482. In this 

steps carried out by a mobile switching center ,n a cellular oach> a GPS receiver m a cellular terminal receives 

telephone network in the automatic call forwarding mode of geo . coordinate information from plural GPS satellites. The 

operation from a wireless to a wireline network in accor- terminal CQnverts these geo ^ oordinates t0 present 

dance with another aspect of the present invention. locatk)n informatiorij which location infonnalion fa then 

DETAILED DESCRIPTION OF THE 45 transm ^ tec ^ to a P UDnc safety answering point via a cellular 

PREFERRED EMBODIMENTS switching system such as to provide public emergency call 

location information. Another approach which could be used 

Referring to FIG. 1, there is shown a simplified schematic in the present invention to provide present location infor- 

diagram of a telephone call handoff system 54 employing mation for wireless terminal 70 is disclosed in U.S. Pat. No. 

position locating satellites for handing off telephone calls 50 5,815,538. In this approach, the location of a subscriber 

from a wireless network to a wireline network in accordance device in a wireless cellular communications system is 

with the principles of the present invention. The telephone established by transmitting digital data signals to a cellular 

call handoff system 54 includes a cellular telephone network digital data receiver in the subscriber device from at least 

comprised of a signaling system 7 (SS7) network 60, a three different cellular cell site transmitters at known loca- 

wireless intelligent network 56, plural Mobile Switching 55 tions. Each data signal includes a time-synchronized syn- 

Centers (MSCs) 66a, 66b and 66c, and plural base stations chronization signal which is preferably synchronized 

68a and 686. Only the first MSC 66a as shown with base through the time signals of the global positioning system, 

stations 68a and 6Hb for simplicity, it being understood that The time of arrival of each of the time-synchronized syn- 

the second and third MSCs 666 and 66c similarly support chronization signals is determined with respect to an internal 

plural base stations in the cellular network. MSCs are 60 clock of the receiver. The present location of the subscriber 

involved with switching calls between different base device is established from the known locations of the several 

stations, or cell sites, in realtime as a subscriber moves from cell sites in combination with the times of arrival of the 

one area of coverage of one base station to that of another. synchronization signals relative to the receiver's internal 

This process is known as call "handoff" of a subscriber clock. Still another approach which could be used in the 

mobile terminal 70 between adjacent base stations. Each 65 present invention for providing present location information 

MSC serves as a central coordinator and controller for the to wireless terminal 70 is disclosed in U.S. Pat. No. 5,982, 

cellular services within its area and functions as an interface 324. In this approach, a cellular network is utilized to collect 
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differential GPS error correction data which is forwarded to This procedure is initiated at step 100 by the subscriber 
a mobile terminal via the cellular network. The mobile selecting the soft selector key 44 on the wireless terminal 70 
terminal receives this data, along with GPS pseudoranges for initiating the handoff mode. In this mode, the soft 
using a GPS receiver and calculates its position using this selector key 44 is used to store information in memory 30/?. 
information. In another embodiment, when the requisite 5 The subscriber then at step 102 enters the DN of the wireline 
number of GPS satellites arc not in view of the mobile terminal to which it is desired to transfer a wireless tele- 
terminal, a GPS pseudosatellite signal transmitted from a phone call at the present location of the wireless terminal 70. 
base station in the cellular network is received by the mobile The wireless terminal 70 then automatically at step 104 
terminal and processed as a substitute for the missing GPS determines its present location in latitude and longitude 
satellite signal. A third embodiment is used when the req- 10 coordinates based upon information received by the wireless 
uisite number of GPS satellites are not in clear view of the terminars GPS receiver 30c. The wireless terminal's con- 
GPS receiver, with the system then switching from relying trailer 30a at step 106 then determines if there is an existing 
on the GPS portion of the system to utilizing the cellular directory number stored in the terminal's memory 30b for 
network infrastructure to determine location. This is done by the coordinates calculated at step 104 or which overlaps 
using either time of arrival (TOA) or time difference of 15 within a predetermined range a previously stored directory 
arrival (TDOA) methods for determining location in the number. If at step 106 it is determined that there is not an 
cellular network portion of the system. When the mobile existing directory number in the wireless terminal's memory 
terminal is moved to a location where the requisite number 30b, the program proceeds to step 108 and stores the GPS 
of satellites are again in clear view of GPS receiver, the coordinates calculated at step 104 together with the wireline 
system switches back to using the GPS portion of the system 2 o directory number entered at step 102 in the wireless termi- 
to determine location. Any of the aforementioned rial's memory 30b in an associated manner. The program 
approaches for accurately determining the position of the then proceeds to step 110 and is completed. If at step 106 it 
wireless terminal 70 could be used in implementing the is determined that there is an existing directory number for 
present invention. the calculated GPS coordinates stored in the wireless ter- 

Referring to FIG. 2, there is shown a combined plan view 25 minal's memory 30b, the program proceeds to step 112 and 

and simplified schematic diagram of the wireless terminal 70 provides a prompt to the subscriber such as on the terminal's 

used in the present invention. As shown in the figure, the video display 32 that there are conflicting directory num- 

wireless terminal 70 includes a video display 32, such as, for bers. The program then at step 114 allows the subscriber to 

example, in the form of a liquid crystal diode (LCD) screen overwrite the existing directory number with the wireline 

for presenting information to the subscriber. Wireless ter- 30 directory number entered in step 102. The program then 

minal 70 further includes a speaker 34, a microphone 38, and proceeds to step 108 for storing the GPS coordinates cal- 

an antenna 36. Wireless terminal 70 also includes a set off culated at step 104 with the wireline directory number 

alphanumeric keys 46, as well as menu down and menu up entered at step 102 in the wireless terminal's memory 306. 

selectors 40, 42 and a soft selector key 44. The menu down If the subscriber elects not to overwrite the existing directory 

and menu up selectors, 40, 41 permit the soft selector key 44 35 number in the wireless terminal's memory 30b at step 114, 

to be used in various functional modes. One mode in which the program proceeds to step 110 and is completed, 

the soft selector key 44 is used in the present invention is as Referring to FIG. 4, there is shown a simplified flow chart 

a call transfer handoff key for manually transferring a call illustrating the steps involved in the automatic handoff of a 

from a wireless to a wireline network as described below. wireless telephone call to a designated wireline terminal in 

Another mode in which the soft selector key 44 is used in the 40 accordance with another aspect of the present invention, 

present invention is to store in memory the present coordi- FIG. 4 also shows the series of steps involved in activating 

nates of the mobile terminal 70 as well as the directory automatic call forwarding to a designated wireline terminal 

number to (DN) of a wireline terminal in the vicinity of the in accordance with another aspect of the present invention, 

wireless terminal to which a telephone call is to be trans- The automatic transfer of a wireless call to a wireline 

ferred. The handheld mobile terminal 70 also includes a 45 terminal is initiated at step 120 with the detection by the 

controller 30a, a memory 30b and a GPS receiver 30c. wireless terminal 70 of a weak received signal Conven- 

Conlroller 30a controls the operation of the mobile terminal tional means such as a software routine or a signal strength 

70 in accordance with an operating program stored therein. comparator circuit or threshold level detection circuit may 

Memory 30b stores such information as geographic coordi- be used in the wireless terminal 70 to determine if the 

nates and directory numbers of wireline terminals located in 50 received signal strength is less than a predetermined level, 

the vicinity of stored geographic coordinates for the transfer The program then proceeds to step 122 and determines if the 

of telephone calls as described below. The GPS receiver 30c decision has been made in the program not to handoff a weak 

permits the wireless terminal 70 to accurately determine its received signal to a designated wireline terminal. If the 

present location using GPS coordinate information. The program does not provide for the automatic handoff of a 

handheld mobile terminal 70 is used in the following manner 55 wireless telephone call in the event of a weak received 

to hand off a telephone call from a wireless to a wireline signal, the program proceeds to step 142 and is complete. If 

network. at step 122 it is determined that a wireless telephone call 

Referring to FIG. 3, there is shown a simplified flow chart with a weak received signal is to be automatically handed off 

illustrating the series of steps involved in storing a desig- to a wireline terminal, the program proceeds to step 124 with 

nated wireline directory number (DN) with an associated set 60 the wireless terminal calculating its current GPS coordinates 

of geographic coordinates in the memory 30b of the wireless using information from its GPS receiver. The program then 

terminal 70 for possible later use in transferring a wireless proceeds to step 126 to look up a directory number stored in 

call to the designated wireline directory number based upon the wireless terminal's memory 306 associated with the GPS 

the present location of the wireless terminal in accordance coordinates calculated at step 124. If the program at step 128 

with one aspect of the present invention. A subscriber must 65 determines that there is no directory number stored in the 

initially determine to which wireline terminal it is desired to wireless terminal's memory 30b associated with the GPS 

hand off a wireless telephone call when at a given location. coordinates calculated at step 124, the program proceeds to 
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step 142 and is complete. If at step 128 it is determined that 
a directory number associated with the GPS coordinates 
calculated at step 124 is stored in the wireless terminal's 
memory 306, the program proceeds to step 130 and prompts 
the subscriber so that the call can be handed off to a 
designated wireline terminal. If at step 132 a subscriber 
elects not to hand off the wireless telephone call to a 
designated wireline terminal, the program proceeds to step 
136 and marks the call as do not execute a call handoff and 
then proceeds to step 142 and is completed. If at step 132 the 
subscriber elects to handoff the wireless telephone call 
having an associated weak signal strength by providing the 
appropriate input command on the wireless terminal 70, the 
program proceeds to step 138 and provides the directory 
number of the designated wireline terminal stored in the 
wireless terminal's memory 306 to an MSC in the cellular 
network for handing off the telephone call. The program 
then proceeds to step 140 and enters the stable call state for 
transferring the wireless call to the designated wireline 
terminal. 

Referring to FIG. 5, there is shown a simplified flow chart 
illustrating the steps involved in manually transferring a 
wireless call under the control of the subscriber to a desig- 
nated wireline terminal. The program is initiated at step 150 
with the selection by the subscriber of the soft selector key 
44 in the call transfer mode on the wireless terminal 70. The 
program stored in the wireless terminal's controller 30a then 
calculates the current GPS coordinates of the wireless ter- 
minal at step 152 using GPS positioning information. The 
program then proceeds to step 154 and determines if there is 
an associated directory number for a wireline terminal for 
the GPS coordinates calculated at step 152 stored in the 
wireless terminal's memory 306. The program then deter- 
mines at step 156 if a directory number associated with the 
calculated GPS coordinates is stored in a table in the 
wireless terminal's memory 306. If at step 156 it is deter- 
mined that there is no directory number stored in the 
wireless terminal's memory 306 associated with the GPS 
coordinates calculated at step 152, the wireless terminal 
displays an error message on its video display 32 at step 162 
permitting the subscriber to select the program mode at step 
164 which is described above and shown in FIG. 3. If at step 
156 it is determined that a directory number associated with 
the GPS coordinates calculated at step 152 is stored in the 
wireless terminal's memory 306, the program proceeds to 
step 158 and transmits the directory number from the 
wireless terminal to an MSC of the wireless network for 
handing the wireless call off to the designated wireline 
terminal. The program then proceeds to step 160 and enters 
the stable call state for transferring the wireless call to the 
designated wireline terminal. 

Referring to FIG. 6, there is shown a simplified flow chart 
illustrating the steps carried out by an MSC of the cellular 
network in transferring a call from a wireless terminal to a 
designated wireline terminal in accordance with another 
aspect of the present invention. The program stored in the 
MSC is initiated at step 170 with receipt by the MSC of a 
handoff message from the wireless terminal from which the 
telephone call is to be transferred. The MSC program then 
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phone call has been transferred. The program stored in the 
MSC then bills the remainder of the call at the wireline 
telephone call rate at step 170 which is generally less than 
the rate of a wireless telephone call. 

The wireline terminal to which a telephone call is trans- 
ferred may be a public telephone. In this event, after the call 
to the designated wireline directory number is answered as 
shown in step 174 in FIG. 6, the program in the MSC 
provides a prerecorded message to identify the intended 
party of the transferred call at step 180 as shown in dotted 
line form in FIG. 6. Examples of such prerecorded messages 
may be "Call from John Smith, please have John Smith 
come to the phone" and to the party at the other end of the 
line "Please hold while we contact your party". Conven- 
tional means such as voice recognition may then be used at 
step 182 (also shown in phantom) to verify that the call has 
been answered by the intended party. If the intended party 
does not answer the transferred telephone call within a 
predetermined time, the transferred telephone call is 
dropped and the caller may be routed to the intended party's 
voice mail. After verifying that the intended party has 
answered the transferred call at the designated wireline 
terminal at step 182, the program proceeds to step 176 for 
completing transfer of the call to the wireline terminal and 
dropping the connection to the wireless terminal. 

Referring to FIG. 7, there is shown in simplified flow 
chart form the steps carried out in activating an automatic 
call forwarding mode from a wireless terminal to a wireline 
terminal having a designated DN in accordance with another 
aspect of the present invention. At step 190, a subscriber 
having, the mobile terminal enters a zone defined in terms of 
geographic coordinates previously stored in a table. Each set 
of geographic coordinates is stored in the table with an 
associated DN of a wireline terminal located at or near the 
stored geographic coordinates. Thus, each set of geographic 
coordinates is stored in the table with the DN of an associ- 
ated wireline terminal located at or near the stored coordi- 
nates. At step 192, a message is sent from the mobile 
terminal to the mobile switching center (MSC) of the 
cellular network by means of a data link for actuating an 
automatic call forwarding mode of operation to a designated 
DN. Thus, a call placed to a mobile terminal of a subscriber 
located near or in the vicinity of a designated wireline 
terminal in a given zone will result in automatic forwarding 
of the call to the designated wireline terminal. 

Referring to FIG. 8, there is shown a simplified flow chart 
of the steps involved in disabling the automatic call for- 
warding mode of operation just described in terms of FIG. 
7 in accordance with another aspect of the present invention. 
At step 194, the subscriber leaves a zone defined in terms of 
geographic coordinates and having an associated DN of a 
designated wireline terminal stored in the table. At step 196, 
the automatic call forwarding mode is disabled and calls to 
the mobile terminal will no longer be automatically for- 
warded to the designated wireline DN because the mobile 
subscriber has departed from the vicinity, or zone, of the 
designated wireline DN. A disabling signal is provided from 
the mobile terminal to the MSC via the aforementioned data 
link in a conventional manner. The table in which the 



at step 172 initiates a call transfer to the directory number of 60 geographic coordinates and directory numbers are stored is 



the designated wireline terminal from the wireless terminal. 
The call to the designated wireline terminal which has its 
directory number stored in the wireless terminal's memory 
306 is then answered at step 174 by the subscriber. The MSC 
program then completes transfer of the telephone call at step 
176 to the designated wireline terminal and drops the 
connection to the wireless terminal from which the tele- 



65 



located in the mobile terminal which permits the mobile 
terminal, using its GPS receiver, to continuously compare its 
present location with the stored coordinates of the desig- 
nated wireline terminals for automatic call forwarding. The 
size of a given zone associated with the location of a 
designated wireline terminal may be fixed as desired using 
conventional programming. 
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Referring to FIG. 9, there is shown a simplified flow chart 
of the series of steps involved in the automatic call forward- 
ing of a call placed to a mobile terminal which is forwarded 
to a designated wireline terminal. At step 200, the MSC 
receives a call for a wireless terminal. At step 202, a program 5 
stored in the MSC determines if automatic call forwarding 
is activated. If automatic call forwarding is not activated, the 
program proceeds to step 204 and places the call to the 
wireless terminal having the selected DN. If at step 202 it is 
determined that automatic call forwarding is activated, the 10 
program proceeds to step 206 and determines if the desig- 
nated DN is a public telephone. If at step 206 it is determined 
that the designated DN is not a public telephone, the 
program proceeds to step 208 and forwards the call to the 
designated, non-public telephone wireline DN. If at step 206 15 
it is determined that the designated DN is a public telephone, 
the program proceeds to step 210 and provides a recorded 
message to the designated public telephone for the purpose 
of identifying the intended party of the call as described 
above with respect to FIG. 6. The program then proceeds to 20 
step 212 for verifying that the call has been answered by the 
intended party at the designated public telephone DN also is 
previously described with respect to FIG. 6. 

While particular embodiments of the present invention 
have been shown and described, it will be obvious to those 25 
skilled in the relevant arts that changes and modifications 
may be made without departing from the invention in its 
broader aspects. Therefore, the aim in the appended claims 
is to cover all such changes and modifications as fall within 
the true spirit and scope of the invention. The matter set forth 30 
in the foregoing description and accompanying drawings is 
offered by way of illustration only and not as a limitation. 
The actual scope of the invention is intended to be defined 
in the following claims when viewed in their proper per- 
spective based on the prior art. 35 

We claim: 

1. A method for handing off a telephone call from a first 
terminal in a wireless network to a second terminal in a 
wireline network, wherein said second terminal has an 
associated directory number, said method comprising the 40 
steps of: 

storing in a memory in the first terminal the directory 

number of the second terminal when the first terminal 

is in the vicinity of the second terminal; 
determining the geographic coordinates of the first termi- 45 

nal when the first terminal is in the vicinity of the 

second terminal; 
storing the geographic coordinates with the directory 

number in said memory in an associated manner; 5Q 
placing a telephone call on the wireless network using the 

first terminal; 

selecting a telephone call handoff selector key on the first 
terminal for transferring the telephone call to the wire- 
line network; 55 

determining the current geographic coordinates of the first 
terminal and comparing said current geographic coor- 
dinates with the geographic coordinates stored in said 
memory; 

generating a signal to initiate the transfer of the telephone eo 
call to the second terminal if the current geographic 
coordinates of the first terminal match the geographic 
coordinates stored in said memory; or 

comparing a signal strength of a telephone call from the 
first terminal in the wireless network with a reference 65 
signal level and, if the signal strength of the telephone 
call is less than said reference signal level, determining 
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the current geographic coordinates of the first terminal 
for automatically transferring the telephone call to the 
second terminal if the current geographic coordinates 
of the first terminal match the geographic coordinates 
stored in said memory associated with the second 
terminal; and 

terminating the telephone call on the wireless network. 

2. The method of claim 1 further comprising the step of 
storing in said memory the directory numbers of plural 
second terminals in the wireline network when the first 
terminal is in the vicinity of each respective second terminal 
and further determining and storing the geographic coordi- 
nates of the first terminal when in the vicinity of each 
respective second terminal, wherein each directory number 
is stored in an associated manner with the geographic 
coordinates of the first terminal when the first terminal is in 
the vicinity of a respective second terminal for transferring 
a telephone call from the wireless network to any of said 
second terminals in the wireline network. 

3. The method of claim 1 further comprising the step of 
comparing the directory number of the designated wireline 
terminal with the contents of said memory to determine the 
presence in said memory of a previously stored directory 
number associated with the geographic coordinates of said 
designated wireline terminal and for overriding a directory 
number previously stored in said memory with the directory 
number of the designated wireline terminal. 

4. The method of claim 1 further comprising the step of 
changing a billing rate chargeable to a subscriber when the 
telephone call is switched from the wireless network to the 
wireline network. 

5. The method of claim 1 further comprising the step of 
providing a voice message to the second terminal for iden- 
tifying an intended recipient of the telephone call where the 
second terminal is a public telephone. 

6. The method of claim 5 further comprising the step of 
routing the telephone call to the intended recipient's voice 
mail if the intended recipient of the telephone call does not 
respond on the second terminal within a designated time 
period. 

7. A method for handing off a telephone call from a first 
terminal in a wireless network to a second terminal in a 
wireline network, wherein said second terminal has an 
associated directory number, said method comprising the 
steps of: 

storing in a memory in the first terminal the directory 
number of the second terminal when the first terminal 
is in the vicinity of the second terminal; 

determining the geographic coordinates of the first termi- 
nal when the first terminal is in the vicinity of the 
second terminal; 

storing the geographic coordinates with the directory 
number in said memory in an associated manner; 

placing a telephone call on the wireless network using the 
first terminal; 

selecting a telephone call handoff selector key on the first 
terminal for transferring the telephone call to the wire- 
line network; 

determining the current geographic coordinates of the first 
terminal and comparing said current geographic coor- 
dinates with the geographic coordinates stored in said 
memory; 

generating a signal to initiate the transfer of the telephone 
call to the second terminal if the current geographic 
coordinates of the first terminal match the geographic 
coordinates stored in said memory; 
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verifying the identity of a person answering the public 
telephone as an intended recipient of the telephone call 
including using voice recognition of the intended 
recipient of the telephone call; and 

terminating the telephone call on the wireless network. 

8. A method for handing off a telephone call from a first 
terminal in a wireless network to one of a plurality of second 
terminals in a wireline network, wherein each of said second 
terminals has an associated directory number, said method 
comprising the steps of: 

storing in a memory in the first terminal the directory 
number of each of said plural second terminals in the 
wireline network when the first terminal is in the 
vicinity of each respective second terminal; 

determining the geographic coordinates of the first termi- 
nal when the first terminal is in the vicinity of each 
respective second terminal; 

storing the geographic coordinates of the first terminal 
when in the vicinity of each respective second terminal 2 o 
with the directory number of the second terminal that 
the first terminal is in the vicinity of in said memory in 
an associated manner; 

placing a telephone call on the wireless network using the 
first terminal; 

determining the current geographic coordinates of the first 
terminal and comparing said current geographic coor- 
dinates with the geographic coordinates stored in said 
memory; 

comparing a signal strength of a telephone call from the 
first terminal in the wireless network with a reference 
signal level and, if the signal strength of the telephone 
call is less than said reference signal level, automati- 
cally generating a signal to initiate transfer of the 
telephone call to one of the second terminals if the 
current geographic coordinates of the first terminal 
match the geographic coordinates stored in said 
memory associated with said one of the second termi- 
nals; and 

terminating the telephone call on the wireless network. 

9. A method for the automatic forwarding of a telephone 
call placed to a first terminal in a wireless network to a 
second terminal in a wireline terminal via a mobile switch- 
ing center, wherein said second terminal has an associated 
directory number, said method comprising the steps of: 

storing in a memory in the first terminal the directory 
number of the second terminal when the first terminal 
is in the vicinity of the second terminal; 

determining the geographic coordinates of the first termi- 
nal when the first terminal is in the vicinity of the 
second terminal; 

storing the geographic coordinates of the first terminal 
when in the vicinity of the second terminal with the 
directory number in said memory in an associated 
manner; 

activating a call forwarding mode of operation in the 

mobile switching center; 
placing a telephone to the first terminal via the wireless 

network; 

determining the current geographic coordinates of the first 
terminal and comparing said current geographic coor- 
dinates with the geographic coordinates stored in said 
memory; 

generating a signal to initiate the transfer of the telephone 
call to the second terminal if the current geographic 
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coordinates of the first terminal match the geographic 
coordinates stored in said memory; or 
comparing a signal strength of a telephone call to the first 
terminal in the wireless network with a reference signal 
level and, if the signal strength of the telephone call is 
less than said reference signal level, determining the 
current geographic coordinates of the first terminal for 
automatically transferring the telephone call to the 
second terminal if the current geographic coordinates 
of the first terminal match the geographic coordinates 
stored in said memory associated with the second 
terminal; and 

terminating the telephone call on the wireless network. ■ 

10. The method of claim 9 further comprising the step of 
changing a billing rate chargeable to a subscriber when the 
telephone call is switched from the wireless network to the 
wireline network. 

11. The method of claim 9 further comprising the step of 
providing a voice message to the second terminal for iden- 
tifying an intended recipient of the telephone call where the 
second terminal is a public telephone. 

12. The method of claim 11 further comprising the step of 
routing the telephone call to the intended recipient's voice 
mail if the intended recipient of the telephone call does not 
respond on the second terminal within a designated time 
period. 

13. A method for the automatic forwarding of a telephone 
call placed to a first terminal in a wireless network to a 
second terminal in a wireline terminal via a mobile switch- 
ing center, wherein said second terminal has an associated 
directory number, said method comprising the steps of: 

storing in a memory in the first terminal the directory 
number of the second terminal when the first terminal 
is in the vicinity of the second terminal; 

determining the geographic coordinates of the first termi- 
nal when the first terminal is in the vicinity of the 
second terminal; 

storing the geographic coordinates of the first terminal 
when in the vicinity of the second terminal with the 
directory number in said memory in an associated 
manner; 

activating a call forwarding mode of operation in the 

mobile switching center; 
placing a telephone to the first terminal via the wireless 

network; 

determining the current geographic coordinates of the first 
terminal and comparing said current geographic coor- 
dinates with the geographic coordinates stored in said 
memory; 

generating a signal to initiate the transfer of the telephone 
call to the second terminal if the current geographic 
coordinates of the first terminal match the geographic 
coordinates stored in said memory; 

verifying the identity of a person answering the public 
telephone as an intended recipient of the telephone call 
including using voice recognition of the intended 
recipient of the telephone call; and 

terminating the telephone call on the wireless network. 
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